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yJILTPACTPYKTYPA flByX BHflOB rPErAPHH 
POJXA LANKESTERIA (EUGREGAR1NEDA: LECUDINIDAE) 

T. T. CHMflHHOB 


OnncbroaiOTCH MopcfcojiorH* h yjibTpacTpyKTypa flByx hobbix bhhob rperapHH pona Lankesteria. 
06cyac«aeTC* Bonpoc o BKjiiotieHHH yjibTpacTpyKTypHbix npH3HaKOB b HHarH03bi. 

OcHOBHOH npo6jieMOH CHCT6MSTHKH rperapHH 6blJIO H OCTaeTCH OTCyTCTBHe qeTKHX 
CHCTeMaraqecKHx KpHTepneB, Ha ochobc kotopwx bo3mohcho nocipoeHHe eerecTBeH- 
hoh CHCTeMti. Tpacce (Grasse, 1953) BbiueJineT UBa acneKTa, Ha ochobc kotopwx uoJDKHa 
CTpOHTbCH KJiaCCH$HKailHH rperapHH - 3TO HHTOJlOrHH H H3y*ieHHe ^CH3HeHHOrO HHKJia. 
OflHaKo b ceM. Lecudinidae H3BecTHbi b ochobhom Tpo<J) 030 HTbi, Torua KaK upyrne 
CTaflHH 06 bI T IH 0 He BCTpe^aiOTCH. fljlH nOflpoSHOrO H3y*ieHHH >KH3HeHHOrO UHKJia TaKHX 
rperapHH Heo6xouHMbi uJiHTejibHbie HaSjnoueHHH, KOTopbie bo3mo^chm qacTO TOJibKo 
b JiaSopaTopHbix ycJiOBHHx. Ilpn stom cJieuyeT HMeTb b BHuy, *ito upyrne CTaunn >kh3- 
HCHHoro iiHKjia MoryT 6biTb eme MeHee SoraTbi npH3HaKaMH, *ieM Tpo<})030HTbi (Schre- 
vel, 1969). TaKHM o6pa30M, no KpaHHeil Mepe ujih ceM. Lecudinidae HaHSojibiuyio npaK- 
TH^eCKyiO neHHOCTb HMeiOT npH3HaKH, CBH3aHHbie C Tp0$030HTaMH. HCTOpH^eCKH CJ10- 
MCHJIOCb TaK, *ITO OCHOBHbIMH CHCTeMaTH^eCKHMH KpHTepHHMH B 3TOH rpynne HBJ1HIOTCH 
CHCTeMaTHqecKan npHHauJie>KHOCTb xo3HHHa (xoth BHuocneim<})H*iHOCTb rperapHH 
k xo3neBaM 3KcnepHMeHTanbHo He uoKa3aHa) h npn3HaKH BHeuiHen Mop^oJiorHH 
Tp0(})030HT0B, KOTOpbie BeCbMa CKyflHbl H CBOflHTCH B OCHOBHOM K OnHCaHHK) <})OpMbI 
Tena h ero pa3MepHbiM xapaKTepncraKaM. 

HyxcHo OTMeTHTb, *ito 3JieKTpOHHaH MHKpocKonnH, TaK MHoro uaBinan fljiH no- 
CTpOeHHH MaKpOCHCTeMbI npOCTeHUIHX BOOSme H CnopOBHKOB B tiaCTHOCTH, npaKTH^e- 
ckh He HcnoJib 3 yeTCH b „MHKpocHCTeMaTHKe” rperapHH. TaKHX paSoT Bbiimio TOJibKo 
UBe. B ouhoh H3 hhx (Vavra, 1969) aBTop ycraHaB JiHBaeT pa3JiH*iHe b (})opMe h pa3Mepax 
annuHTapHbix rpeGHeil, a TaKxee 3epeH napaniHKoreHa y uByx pa3JiH*iHbix bhuob poua 
Lankesteria, napa3HTHpyiomHX b KOMapax (ceifaac hx othocht k pony Ascogregarina 
Levine, 1985). Ilpn stom npHBOUHTcn un^poBbie uaHHbie, KOTopbie MoryT 6biTb ncnojib- 
30BaHbi b najibHeHuiHX HCCJienoBaHHHx. Abtoph upyroil pa6oTbi (Desportes e. a., 1977) 
Ha ocHOBe H3yqeHHH cTpyKTypbi rpeSHeil nouBepraioT comhchhio npHHauJieacHOCTb 
Porospora (S y n. Thiriotia) pisae k ceM. Porosporidae h cGunacaioT ee c Ganymedidae. 

Oco6mh HHTepec, c Harnen to^kh 3 peHHH, npeucTaBJineT HccJieuoBaHHe yjibTpa- 
CTpyKTypbi pa3Hbix bhuob rperapHH h conocTaBJieHHe „KjiaccHqecKHx” npH3HaKOB 
c yjibTpacTpyKTypHbiMH. HaMH HccJieuoBaHbi c sthx no3HUHH uBa BH.ua rperapHH poua 
Lankesteria, napa3HTHpyiomHe b KHiue^HHKe acimuHH. 

MATEPHAJTEJ H METOJXbl 

Maiepnaji ujih uaHHOH paSoTbi 6mji coSpaH c hiohh no aBrycT 1990 r. Ha BeJiOMop- 
ckoh SnocTaHUKH Mry (npoJiHB BejiHKan CajiMa, KaHuaJiaKuicKHH 3aJiHB Benoro Mopn). 
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Bcero ynanocb coSpaTb h bckpbitl 23sk3. acijHnHH Dendrodoa grossularia h 10 3K3. 
Ascidia callosa ( Tunicata , Ascidiacea), b kotopwx h Bbijih HanneHbi onncbreaeMbie napa- 
3htbi. )KHBbie o6T>eKTw, noMemeHHbie b Kanjiio mopckoh bopu nop, noKpoBHbiM creK- 
jiom, H3yqaJiHCb b CBeTOBOM MHKpocKone MEP-1. ,D[jih npHroTOBJieHHH nocTOHHHbix npe- 
napaTOB rperapHH <})HKCHpoBanH kh^koctlio EyaHa c nocnenyiomeH otmmbkoh 70- 
rpanycHbiM cnnpTOM. Ilocjie oKpacKH reMaTOKCHJiHHOM Kapannn oSbeKTbi 3aKniona- 
jihcl b KaHa^cKHH 6anb3aM no CTaH^apTHOH MeTOflHKe. *lacTb rperapHH 6bina 3a<i)HKCH- 
poBaHa 4 %-hmm $opMajiHHOM, a 3aieM 2 %-hbim pacTBopoM 0s0 4 . Ilocne Bocxonamen 
cnnpTOBOH npoBOflKn(35, 50,70, 80, 96°) oBbeKTbi nepeBOOTJin b CMecb 96-rpanycHoro 
cnnpTa h aueTOHa 1:1, nanee cnenoBann Tpn CMem>i aueTOHa no 1 n h BbicyuiHBaHHe 
B KpHTOTeCKOH TO*IKe. BcJiejJ 3a 3THM oBbeKTbi nOflBepraJIHCL 30J10T0njiaTHH0B0My 
HanwjieHHK) h H3ynanncb b cicaHHpyiomeM aneKTpoHHOM MHKpocKone Hitachi S-450A. 
fljw nonyqeHHH yjiLTpaTOHKnx cpe30B rperapHH <})HKCHpoBaJiH 1.5 %-hbim rnioTapanb- 
pernpoM m 0.1 M KaKonnnaTHOM Bycfrepe, nocT^HKcnpoBajin 2 %-hbim pacTBopoM 0s0 4 
Ha 0.1 M KaKOflHJiaTHOM 6y$epe, a 3aieM 3aJiHBanH b anoH-apannHT no CTaHjjapTHOH 
MeTOflHKe, noJiyqeHHbie Bjiokh pe3aJiH Ha ynbTpaTOMe LKB-III. y jiLTpaTOHKHe cpe3bi, 
oKpameHHbie ypaHHn-aueTaTOM h UHTpaTOM CBHHua no PeiiHonbncy, H3ynann b stokt- 
POhhom MHKpocKone JEM-100B. 


PE3yjn>TATbI 

Hnace npnBeneHbi nonpoGHbie onncaHHH BHeuiHen Moptfronornn h ynbTpacrpyK- 
Typbi pByx bupob rperapHH pona Lankesteria. 


Lankesteria cyrtocephala sp. n. 

IIpH BCKpbiTHH acnH^HH Dendrodoa grossularia b KHinenHHKe Gbijih oSHapyaceHbi 
Tpo4)030HTbi HOBoro BHna rperapHH Lankesteria cyrtocephala (pnc. 1; 2, a; cm. bkji.). 
Ebino HCCJie,aoBaHo 23 3K3. xo3HHHa, H3 KOTopbix 15 GbiJiH 3apa^eHbi. Bee ohh Gbijih 
coGpaHbi b oflHOM SnoTone (EpeMeeBCKHH nopor). ^hcjio napa3HTOB b xo3HHHe Bapbnpo- 
Bano ot 5 po 30 3K3. Pa3Mepw tpo4)030htob .qocTHraiOT 188 mkm b nnnHy h 50mkm 
b uiHpHHy. MyKpoH npo3pa^HbiH, oKpyrJibiii, Ha BepuiHHe cJierKa 3aocTpeHHbiH, acHM- 
MeTpnqHo pacnoJioKeHHbiH, He oraeneH ot ocTaJibHoro Tena nepeTnacKOH. TpaHHna 
Mempy MyicpoHOM h ocTaJibHOH nacrbio Tena h y hchb bix, h y 4>HKCHpoBaHHbix 3K3eMnnn- 
poB OTneTnHBan. Teno KanneBnnHoe, (J)opMa ero mchhctch cna6o. 3anHHH KOHeu 
OKpyrno-3aocTpeHHbiii. flnpo c^epnnecKoe, ny3bipbKOBH,D[Hoe, nnaMeTpoM 13-21 mkm, 
neacHT b nepenHeii TpeTH Tena h conepacHT onHy sKcueHTpnnHo pacnonoaceHHyio oKpyr- 
nyio KapnocoMy. B mopckoh Bone rperapnHbi nepenBHraiOTCH, MenneHHo cKonb3H 
no npenMeTHOMy CTeKny. Ilpn nBHaceHHH Tpo<})030HTbi HecKonbKo BbrrnrHBaiOTCH 
b nnnHy. flpyrne CTannn acH3HeHHoro UHKna He oBHapyaceHbi. 


Phc. 1. TpocJ) 030 HT Lankesteria cyrtocephala 
sp. n. (oKpacKa reMaTOKCHJiHHOM Kapa^qn). 

Fig. 1. Trophozoit of Lankesteria cyrtocephala 700 mkm 

sp. n. (haematoxylin Karacci). 
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Ha $OTorpa(i)HHx co cicaHHpyiomero 3 JieKTpoHHoro MHKpocKona xoporno bhehm 
rpeGHH anniiHTa (pnc. 2, s-e). Ha Gojibmen *iacTH noBepxHocTH Tena ohh hmciot npn- 
MepHO o^HHaKOByio BbicoTy, ho nocTeneHHO cxo^ht Ha hw Ha nepejjHeM KOHue Tejia 
(phc. 2, 6, e), rjje HMeeicn xoporno BbipaxceHHan annKaJibHan nannjuia, OKpyxceHHan 
HeGojibuioH rJiajjKOH njiomaaKOH, jihihchhoh rpeGHen. Ha 3 aflHeM KOHue rpeGHH 
cxoehtch, npH^eM qacTb rpeGHeii 3 aKaH*iHBaeTCH, He aocTHran ero. Ha cHHMKax burhu 
MHoro^HCJieHHbie qacTHuw c<J>epH*iecKOH $opMbi, yceHBaiomHe noBepxHOdb rpera- 
pHHbl. B03M0JKH0, TaK BbirJIHflHT BblfleJIHeMaH CJlH3b, XOTH He HCKJHO^eHa BepOHTHOCTb 
apTe4)aKTa. YHayjiHUHH rpeGHeii OTcy TCTBy eT, *ito mojkct GbiTb CBH3aHO c HenoaBHXc- 
HOCTbK) oGbeKTOB B MOMCHT (J)HKCaiJHH. 

Ii3y^eHHe yjibTpaTOHKHx nonepe^Hbix cpe30B tpo$030htob noKa3aJio HaJiHHHe 
THnH^HOH TpexMeMGpaHHOH nejuiHKyjibi (okojio 30 hm), Hecymeii xoporno pa3BHTbiH 
rJiHKOKa jihkc (okojio 20 hm) h oGpa3yiomHH MHoro^HCJieHHbie anHijHTapHbie rpeGHH 
(pnc. 2, jk - m ). Ohh aociaTOHHO MOHOMop$Hbie h Ha nonepe^HOM cpe3e HeMHoro pac- 
uiHpeHbi k BepniHHe. Hx cpejjHHH Bbicoia 213, uinpHHa 121 hm. AnnKaJibHbie apKH Bbipa- 
xceHbi HeqeTKo, hx kojihhcctbo 3-4. AnnKaJibHbix <})HJiaMeHTOB 3-4. B BepniHHe 
rpeGHH, HHHce annKaJibHbix <J>HJiaMeHTOB, $opMHpyeTCH ajieKTpOHHonjiOTHaH CTpyK- 
Typa - cpe^HHH ocb. HHorjja b BepxymenHOH nacTH rpeGHH nponcxo^HT OTCJioeHHe 
HapyjKHOH MeMGpaHbi h o6pa3yiOTCH ny3bipeBH,aHbie BbipocTbi, 3anoJiHeHHbie pmxjimm 
4>HGpHJiJiHpHbiM MaTepHaJioM HencHOH npHpoBbi (pnc. 2, m). He HCKjimeHO, hto sto 
apie^aKTbi. CHH3y k nejuiHKyjie npnJieraeT noflCTHJiaiomHH cjioh tojiiuhhoh 15 hm. 
Ba3aJibHbiH cjioh (15 hm) npncy TCTBy eT, ho BbipaxceH njioxo. 

MnKponopbi (pnc. 2, k) pacnoJioxceHbi MOK^y rpeGHHMH annuma h hmciot THmra- 
Hoe rji h cnopOBHKOB CTpoeHHe. JlnaMeip ycTbH MHKponopbi okojio 20 hm; TOJiumHa 
My$Tbi 60 hm, ee Bbicoia 70 hm; BHyTpH My$Tbi HMeeicn MaHxceia, o 6 pa 30 BaHHaH 
MeMGpaHaMH BHyrpeHHero MeMGpaHHoro KOMnjieKca (BMK). flnaMeTp 6 a 3 aJibHOH qacra 
MHKponopbi nopn^Ka 45 hm. Bbicoia Been crpyKTypu okojio 110 hm. Bcio UHTonjia 3 My 
3 anoJiHHeT ceTb $h6phjiji HeH 3 BecTHOH npHpoabi (OC), TOJiumHa ee 3 JieMeHTOB ro 
20 HM. 

Pa3rpaHH^ieHHe Ha skto- h 3H,uonjia3My He^eTKoe. ToJiumHa 3KTonjia3MaTH*iecKoro 
cjioh BapbnpyeT ot 0.6 ro 0.8 mkm. IlpHMepHO Ha paccTOHHHH 60-75 hm hhjkc nejuiHKy- 
jim jiexcaT KOJibueBbie MHKpoTpyGoqKH (25 hm) (pnc. 2, 3 ). B HeGojibinoM KOJnraecTBe 
npHcyrcTByiOT BaKyoJiH (okojio 0.75 mkm), noxonene Ha onncaHHbie y npeabmyuuix 
bhrob , coaepacamne 3JieKTpoHHonjioTHbie bkjho^chhh hchchoh npHpojjbi. KpoMe hhx 
BCT penaiOTCH BaKyoJiH (ro 0.25 mkm), coaepjKaume 4>H6pHJiJiHpHbiH MaiepnaJi. 

B mrronjia3Me TaKxce qacTO oGHapyxcHBaiOTCH OKpyrJibie hjih OBajibHbie ajieKTpoH 
HonjioTHbie rpaHyjibi (lejibija), oKpyxceHHbie MeMGpaHOH (?). IIofloGHoro poaa o6pa30 
BaHHH oGbWHbi h b caMOM KopTHKaJibHOM cjioe, ho TaM ohh pacnojiaraioTCH He no 
ojiHHoqKe, a oGpa3yiOT rpynnbi, npnypoqeHHbie k npoMeacyncaM Me^cjiy rpeGHHMH 
B TaKyio rpynny oGbiHHO bxojuit 3 (b njiocKocTH cpe3a) rpaHyjibi. UeHTpaJibHan, pac 
noJioxceHHan nepneHflHKyjinpHO k noBepxHocTH, KaK npaBHJio, HenocpejjCTBeHHO koh 
TaKTHpyeT c nejijiHKyjion, npmeM b Mecie KOHTaKTa BHyTpeHHHH MeMGpaHa pa3py 
rnaeTCH. flBe GoKOBbie rpaHyjibi pacnojiaraioTCH cjienca HaKjioHHO h b npHMoii KOHTaKT 
c nejijiHKyjion He BCTynaiOT. OflHaKo c noacTHJiaiomHM cJioeM ohh coejjHHeHbi c no- 
MOmblO KOpOTKHX njIOTHMX THXCCH. 

Ha OflHOH 3JieKTpOHorpaMMe HaM, no-BHjiHMOMy, y,aaJiocb HaGjno,aaTb ORHy H3 $a3 
3K30HHT03a (pnc. 2, k). Mexcfly koco pacnojioxceHHbiMH, „no,iiBemeHHbiMH” k noflCTH- 
jiaiomHMH cjiok) TejibnaMH bmccto neHTpaJibHOH rpaHyjibi pacnojiaraeicn oGuinpHoe 
BnHHHBaHHe HapyxcHOH MeMGpaHbi. 3to oGpa30BaHHe HecKOJibKo HanoMHHaeT mhkpo- 
nopy, ho OTJiH^aeTCH ot nocjieflHeH, BO-nepBbix, 3HaHHTejibH0 GojibniHMH pa3MepaMH 
(250x 150 BMecTO 100x45hm) h, bo-btophx, OTcyTCTBHeM My$Tbi h „MaHxceTbi”. 
IloJiocTb BnnqHBaHHH 3anoJiHeHa rpyGbiM ^HGpHJiJinpHbiM MaTepnaJiOM, kotopmh 
^acTH^HO bxoott b npoMexcyTOK Mexc,ay rpeGHHMH. 
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IIo CTpyKType oh HanoMHHaeT MaTepnaji, 3anoJiHHiomHH c^epn^ecKHe BbinHraBa- 
hhh Hapy^cHoii MeM6paHbi rpe6Heii. Bo3mojkho, sto KaKHe-TO MyKonojiHcaxapHflbi, 
BXOflHIime B COCTaB CJIH3H, BbmeJIHeMOH rperapHHOH. OCTaeTCH HCH3BeCTHbIM, CBH3aHO 
jih npoHcxoxcfleHHe 3Toro MaTepnaJia c fluccoimaimeii (pa36opKOH) ajieKTpoHHonjioT- 
hmx rpaHyji nocJie ocBo6oxcfleHHH hx H3 UHTonjia3Mbi, hjih oh <J>opMHpyeTCH kjictkoh 
coBepuieHHO He3aBHCHMO. 

3Hflonjia3Ma coaepacHT b 6ojibmoM KOJumecTBe 3epHa naparjiHKoreHa oKpyrJion 
4>opMbi, BeJiOTHHOH nopHflKa 1.2 mkm (pnc. 2, m). BHyTpn rpaHyji xopomo BbipaxceHbi 
30Hbi noBbimeHHOH sjieKTpoHHoii njioTHOCTH, pacnoJioxceHHbie b ochobhom pa^HaJibHo 
h coeflHHHioiimecH jjpyr c jjpyroM. KpoMe toto, b 3Hflonjia3Me BCTpe^aiOTCH MeMGpaH- 
Hbie o6pa30BaHHH, bo3moxcho KOMnjieKCbi rojibjpKH (pnc. 2, h). 

Lankesteria levinei sp. n. 

np H BCKpbiTHH acuH^HH Ascidia callosa b KHine^iHHKe Gmjih o6HapyxceHbi Tpo<J>o- 
30 hth HOBoro BHfla rperapHH Lankesteria levinei (pnc. 3, 4, a). HccJiejjoBaHO 18 sk 3. 
xo3HHHa, co6paHHbix b oflHOM GnoTone (npoJiHB BejiHKan CajiMa, CaJiaMaTOBbi cKajibi); 
Bee ohh 6biJiH 3apa^ceHbi. Mhcjio napa3HTOB b adjHjuiHx BapbHpoBajio b npejjejiax 
flecHTKOB. Pa3Mepbi tpo$030htob flOCTuraiOT 140 mkm b flJiHHy h 45 mkm b mnpuHy 
MyKpoH npo3pa^Hbiii, 3aKpyrJieHHbiH, He OTfleJieHHbiii ot ocTaJibHoro Tejia nepeTHac 
koh, xoth rpaHHua Mencfly sthmh flByMH OT^eJiaMH Tejia y jkhbmx rperapHH ot^ctjih 
B an. y 4>HKCHpoBaHHbix 3K3eMnjinpoB 0Ha HC^ie3aeT. 3aflHHH KOHeu oKpyrJio-3aocTpeH 
Hbiii. Tejio KanneBHflHoe, Gojiee hjih MeHee yflJiHHeHHoe. Hjjpo c^epH^iecKoe, ny3bipb 
KOBHflHoe, flnaMeTpoM ot 8 bo 18 mkm, jiokht b nepe^HeH TpeTH Tejia h co,qepxcHT oflHy 
3KcueHTpH^HO pacnoJiOHceHHyio oKpyrJiyio KapnocoMy. B mopckoh BO,qe rperapHHbi 
nepe^BHraiOTCH, MejjjieHHO cKOJib3H no npejjMeTHOMy cTeKjiy. npn jjBHHceHHH Tpo<j>o- 
30HTbI HeCKOJIbKO BblTHTHBaiOTCH B flJIHHy. flpyTHX CTaflHH HCH3HeHHOrO HHKJia He o6Ha- 
pyaceHO. 

Ha $OTorpa$HHx co cKaHHpyiomero 3JieKTpoHHoro MHKpocKona xopomo bhahm 
rpe6HH annuHTa, cJiaGo yHjjyjiHpyiomHe b TaHreHTaJibHOH njiocKocTH (ropH30HTaJibHan 
yHjjy jihijhh) (pnc. 4,e, d). Ha Gojibmeii qacTH Tejia ohh HMeiOT npHMepHO ojjHHaKOByio 
BbicoTy, cxoflHCb k nepejjHeMy Komjy Tejia, rjje pacnonaraeTcn annKaJibHan nannjuia 
(pnc. 4, 6 , e). B OTJinmie ot npejjbmymero BHfla rJiajpcaH njiomajjKa Ha nepe^HeM koh- 
ue BbipaxceHa cjiaGo. Ha 3a,ijHeM KOHije rpeGHH TaKace cxojjhtch, npn^eM qacTb rpeGHen 
3aKaHTOBaeTCH, He jjocTHran ero (pnc. 4, e, w). 

H3yqeHHe yjibTpaTOHKHX nonepe*iHbix cpe30B tpo4>030htob noKa3ano mnmue 
THnHraoH TpexMeM6paHHOH nenjiHKyjibi (38 hm), noKpbiTOH xopomo pa3BHTbiM cJioeM 
rjiHKOKajiHKca (jjo 40 hm) h o6pa3yiomeH MHoro^HCJieHHbie MOHOMop<})Hbie annuHTap- 
Hbie rpe6HH, KOHTypbi kotopmx Ha cpe3e najibueo6pa3Hbie - c npHMbiMH, napajuiejib- 
HbiMH Gokobmmh CTOpOHaMH h 3aKpyrjieHHOH BepmHHOH (pnc. 4, 3 — h). Ha BepmHHax 



100 MKM 

I- 


Phc. 3. TpocJ) 030 HT Lankesteria levinei sp. n. (oKpacKa reMaTOKCHJiHHOM Kapa^n). 
Fig. 3. Trophozoit of Lankesteria levinei sp. n. (haematoxylin Karacci). 
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rpeSHefi TOJimuHa nejiJiHKyjibi MeHbiue - okojio 30 hm. Hx cpejiHan Bbicoia 476, iiihph- 
Ha 147 hm. AnnKaJibHbie apKH BbipaxceHbi He*ieTKo, hx KojnraecTBo 3-4. AnHKaJibHbix 
$HJiaMeHTOB 3, npH^ieM Ha noneperaoM cpe3e ohh BbiTHHyTbi, a He oKpyrJibi, KaK 
y npe^bi^ymero BHjja. CpejjHHH ocb HMeeTcn. CHH3y k nejuiHKyjie npnJieraeT nojiCTH- 
jiaiomHH cjioh TOJimHHOH okojio 17 hm. Ea3ajibHbiH cjioh (okojio 17 hm) npHcyTCTByeT, 
ho BbipaxceH njioxo. MHKponopbi (phc. 4, n) pacnoJioxceHbi Me^cjjy rpeGHHMH annuHTa 
h HMeiOT THnH^Hoe .qjiH cnopoBHKOB CTpoeHHe. UnaMeip ycTbn MHKponopbi okojio 
20 hm; TOJimHHa My$Tbi 50, Bbicoia 50 hm; BHyipn My$Tbi HMeeicn MaHxceia, o6pa30- 
BaHHan MeMGpaHaMH BHyipemiero MeMGpaHHoro KOMnjieKca. flnaMeTp 6a3aJibHOH 
*iacTH MHKponopbi nopnjiKa 50 hm. Bbicoia Been crpyKTypbi okojio 100 hm. UHTonjia3My 
3anojiH5ieT ceib $h6phjiji Hen3BecTHOH npnpoflbi (OC), TojimHHa ee bjicmchtob n o 
20 HM. 

Pa3rpaHHqeHHe Ha skto- h 3Hjionjia3My He^ieTKoe. TojimHHa 3KTonjia3MaTH*iecKoro 
cjioh BapbHpyei ot 1 jio 1.5 mkm. IlpHMepHo Ha rJiyGmie ot 12 no 200 hm noji neJiJiHKy- 
jioh JiexcaT KOJibueBbie MHKpoipySonKH (25 hm). MHorjia BCTpenaiOTCH BaKyoJiH (okojio 
0.3 mkm), coflepacaume 3JieKipoHHonjioTHbie BKjnoneHHH hchchoh npHpojibi. floBOJibHo 
MHoro o^eibix MeMGpaHOH njioTHbix rpaHyji (100-200 hm), BxoflnmHX b KOHTaKT c neji- 
jiHKyjioH (pnc. 4, m). Ohh BcrpenaiOTCH h b 3H,iionjia3Me. 

9Hjionjia3Ma cojiepjKHT b GojibiuoM KOJinnecTBe 3epHa naparjiHKoreHa HenpaBHJib- 
HOH OKpyrJIOH $OpMbI, BeJIHHHHOH 0.9-1.3 MKM, KaJKflOe H3 KOTOpbIX COflepJKHT OflHy 
KOJibueo6pa3Hyio 30Hy noBbimeHHOH ajieKTpoHHOH njioTHOCTH (pnc. 4, 3 ). 

UHTonjia3Ma nepejjHero KOHua (npojioJibHbiH cpe3) (pnc. 4, o) noJiHocibio jinuieHa 
rpaHyji naparjiHKoreHa. 3jiecb npHcyTCTByiOT BaKyoJiH, coflepacaume pa3JiHHHbie 
3JieKTpoHHonjioTHbie BKjnoneHHH, KpynHbie (1.2-1.6 mkm) jinnH^Hbie rpaHyjibi, a TaK- 
xce Sojibiuoe hhcjio njioTHbix rpaHyji, onncaHHbix bm me. IlpaKTHnecKH OTcyTCTByioT 
MHKpOTpyfiOHKH. 


OBCyJKHEHME 

IIhk H3yneHHH yjibipaTOHKoro crpoeHHH rperapHH npnxojiHTCH Ha 60-70-e roflbi. 
B 3to BpeMH Gjiaro^apn paGoiaM uejioro psi^a aBTopoB (Kummel, 1957; Klug, 1959; 
Grasse, Theodorides, 1959; Desportes, 1966; Vivier, 1968; Vavra, 1969, h ap.) craJin H3- 
BecTHbi oGmne nepibi b crpoeHHH KopieKca npeflcraBHTejieH oipnjia Eugregarinida. 3to 
b nepByio onepejib HajiHHHe y GojibuiHHCTBa npeflcraBHTejieH oipnjia, oGjiajjaiomHX 
CKOJib3HiimM jjBHJKeHneM, anHijHTapHbix rpeGHen, cnocoGHbix k yHjiyjiHUHH. B annKaJib- 
hhx nacTHx rpeGHen 3aJieraiOT <J)H6pHJiJisipHbie cipyKTypbi - annKaJibHbie apKH (Meatfly 
njia3MaJieMMOH h cpeflHen MeMGpaHOH nejiJiHKyjibi) h anHKaJibHbie $HJiaMeHTbi (npn- 
jieraiOT k BHyipeHHeH dopoHe nejiJiHKyjibi). y HeKOTopbix rperapHH b annKaJibHOH 
nacTH HHTonjia3Mbi rpeGHen, KpoMe Toro, (JiopMHpyeTCH npoflOJibHan ajieKTpoHHO- 
njioTHan cipyKiypa - cpeflHHH ocb. Ilofl nejiJiHKyjion pacnojiaraeicn noflcnuiaioiflHH 
cjioh (Grasse, Theodorides, 1959; Vivier, 1968), HMeioiflHH, bhahmo, (JjHGpHJiJinpHyio npn- 
pofly (Hildebrand, 1981). IIofloGHbiH cjioh OTflejineT BHyipeHHHe „noJiocTH” rpeGHen ot 
3KTonjia3Mbi h Ha3biBaeTCH 6a3aJibHbiM cJioeM (lame basale). 

06a onncbiBaeMbix BHfla rperapHH oGjiaflaiOT THnn^Hofi CTpyKTypon anmjHTa. 
KoHTypbi rpeGHen Ha nonepe^HOM cpe3e Gojiee hjih MeHee naJibueBHflHbie, MoryT 6bub 
yKoponeHHbiMH. TjiHKOKaJiHKc pa3BHT CHJibHo. AnHKaJibHbix apoK 3-4. AnHKaJibHbix 
<J)HJiaMeHTOB 3. Xopouio pa3BHTa CpejIHHH OCb. HMeiOTCH nOJICTHJiaiOmHH H 6a3aJIbHbIH 
cjioh. PacnoJioaceHHbie b 6opo3,iiax Mexcjiy rpeGHHMH MHKponopbi hmciot mnn^Hoe rji h 
cnopoBHKOB CTpoeHHe (Scholtyseck, Mehlhorn, 1970; Vivier e. a., 1970). 

y Lankesteria cyrtocephala HaGjnoaaeTcsi HBjieHne, bo3moxcho, HBjimomeecH apie- 
$aKTOM $HKcauHH - o6pa30BaHHe MHoroTOCJieHHbix „ny3bipbKOB” BHemHeii MeMGpa- 
hoh nejiJiHKyjibi. CjiejiyeT OTMeTHTb, ojiHaKo, *ito b ojihoh cojiohkc c ocoGhmh jiaHHoro 
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BHua 4>HKCHpoBaJiHCb h upyrne rperapHHbi, y kotopmx HH^ero nouo6Horo He Ha6juo.ua- 
Jiocb. Bo bchkom cJiynae, o^eBHUHO, hto sto hbjichhc xapaKTepHO hmchho uJih 3Toro 
BHjja. 

Xoporno BbipaxceHbi Ha nonepe^Hbix cpe3ax o6eHx rperapHH KopTHKaJibHbie KOJib- 
UeBbie MHKp0Tpy60HKH. BepOHTHO, OHH HBJ1HI0TCH CKeJieTHbIMH SJieMeHTaMH, o6pa3yio- 
iuhmh „KapKac” Tpo4)030HTa. 3to no^BepacaiOT uaHHbie BHBbe (Vivier, 1968), kotopmh 
noKa3aJi Ha TaHreHTaJibHbix cpe3ax L. pellucida hx MHoroHHCJieHHOCTb - 10-15 imyK Ha 
MHKpOH JJJlHHbl TeJia Tp0(J)030HTa. 

3KTonjia3Ma o6ohx bhuob 6oraia pa3JiH*iHbiMH BaKyoJiHMH h BKJnoqeHHHMH. Moxc- 
ho BbijjeJiHTb HecKOJibKo rpynn BaKyoJieii - 3JieKTpoHHo-npo3pa*iHbie BaKyoJiH 6e3 
couepxcHMoro, 3JieKTpoHHO-npo3pa<iHbie BaKyoJiH, couepjKamne ajieKTpoHHonjiOTHbie 
BKJHoqeHHH (BCTpenaiOTCH HaH6oJiee nacTo) b BHue rJio6yji, (J>h6phjiji h 6ec<})opMeHHbix 
cKonjieHHH ajieKTpoHHonjioTHoro MaiepHaJia, a TaKxce BaKyoJiH, 3anoJiHeHHbie nnoT- 
hmm MaiepHaJiOM („njioTHbie rpaHyjiu”). 

Oco6wh HHTepec Bbi3biBaiOT „njioTHbie rpaHyjibi”. Ha HeKOTopbix cpe3ax bhuho, hto 
ohh oKpyxceHbi MeM6paHOH, KOTopan, npaBua, njioxo coxpaHHJiacb. 

y Lankesteria cyrtocephala sth o6pa30BaHHH o6beuHH5noTCH no tph, npn^eM cpeu- 

HHH BXOUHT B KOHTaKT C neJIJIHKyJIOH. B 3TOM MCCTe BHyTpeHHHH MeM6paHHbIH KOMn- 
jieKc npepbmaeTCH, a MeM6paHa BaKyoJiH coeuHHHeTcn c BHeixiHen MeM6paHOH neji- 
jiHKyjibi (njia3MaJieMMOH). B pe3yjibTaie nponcxouHT Bbi6poc couepacHMoro BaKyoJiH 
Hapyxcy. 

y L. levinei TaKHce OTMeneH KOHTaKT „njiOTHbix rpaHyji” c neJUiHKyjion. 

H3 BKjiioqeHHH ctoht OTMeTHTb 3epHa naparJiHKoreHa, ohh hmciot y onncbreaeMbix 
bhuob pa3JiHHHyio $opMy, CTpyKTypy h pa3Mepbi. OopMa 3epeH y o6ohx bhuob OKpyr- 
Jian hjih HenpaBHJibHo oKpyrJian, ho CTpyKTypa npn stom pa3JiHHHa. y Lankesteria 
levinei 3epHa c „KOHueHTpH<iecKHM ynnoTHeHneM”, t. e. no nepn^epHH 3epHa HMeeicn 
o6ouok noBbimeHHOH sjicktpohhoh njiOTHOCTH. y L . cyrtocephala 3epHa c „pauHaJibHbi- 
mh ymioTHeHHHMH”, t. e. ot nepn(J)epHH no HanpaBJieHHio k uempy 3epHa cxouhtch 
KaK 6bl „JiyqH” noBbimeHHOH 3JieKTpOHHOH njiOTHOCTH. B03M0)KH0, TaKOe pa3J!HHHe 
b CTpyKType 3epeH cBH3aHo KaKHM-To o6pa30M c nponeccoM hx o6pa30BaHHH h pocia. 

HaM He yuanocb c uocTOBepHOCTbio o6Hapy>KHTb hctko Bbipa^ceHHbix mhtoxohuphh. 
B03M0JKH0, 3TO 06 yCJ 10 BJieH 0 HeflOCTaTKaMH (})HKCanHH. KpOMe Toro, MHTOXOHUPHH 
y rperapHH OTHOCHTejibHO HeMHoroHHCJieHHbi h MorJiH npocTO He nonacTb Ha cpe3. 

CTpyKTypa nepeunero Komja o6ohx bhuob Ha cHHMKax co cKaHHpyioiuero MHKpo- 
cKona b o6iuhx nepTax cxouHa, OTJiHHancb Jinuib CTeneHbio pa3BHTHH rnauKOH nuomau- 
kh. AnnKaJibHan nannjuia npncyTCTByeT h y Toro, h y upyroro BHua. 

IIpouoJibHbiH cpe3 nepeuwero KOHija yuauocb H3y*iHTb TOJibKo y Lankesteria levinei . 
H3 oco6eHHOCTeH yjibTpacTpyKTypw ctoht OTMeTHTb npncyTCTBHe 3uecb KpynHbix 
jinnHHHbix KaneJib h OTcyTCTBHe MyKpoHaJibHOH BaKyoJiH, onncaHHOH y Ascocystis 
(Syn. Lankesteria) culicis (Walsh, Callaway, 1969). CneuyeT ynoMHHyTb, npaBua, hto 
y 6JiH3Koro BHua A . baretti 3Ta BaKyoJib TaKxce He o6HapyxceHa (Vavra, 1969). 

IIocKOJibKy rperapHHbi poua Lankesteria uo chx nop He nouBepraJincb HCCJieuoBa- 
HHK) Ha 3JieKTpOHHO-MHKpOCKOnHHeCKOM ypOBHe, TO B BOnpOCe 06 HX CHCTeMaTHHeCKOH 
npHHanJiexcHocTH mh 6yueM noKa npnuepjKHBaTbCH KjiaconiecKoro nouxoua. Ochobm- 
Bancb Ha cncTeMaTHnecKOH npHHauJJOJKHOCTH xo3neB h BHeuiHen mop^ohothh Tpo4)o- 
30 htob, mm CHHTaeM, hto HMeeM jjeJio c HOBbiMH BHjjaMH poua Lankesteria . L. cyrto¬ 
cephala no coBOKynHOCTH npH3HaKOB BHeuiHeH Mop4)OJiorHH OTJiHHaeTCH ot Bcex 
H3BecTHbix bhuob poua Lankesteria . Ot L. zonata Ormieres, 1965, onncaHHOH H3 toto xce 
BHua xo3HHHa (Dendrodoa grossularia), HccJieuoBaHHbie HaMH Tpo$030HTbi OTJiHHaiOTCH 
noJiHbiM OTcyTCTBneM nHrMeHTHoro noncKa h CBH3aHHoro c hhm nepexBaTa nocepeuHHe 
TeJia. ^to KacaeTcn L. levinei , to sto nepBan HaxouKa rperapHHbi H3 Ascidia callosa , Ha 
ocHOBe nero Mbi c^HTaeM npaBOMOHHbiM onncaTb ee KaK HOBbiH bhu. yjibTpacTpyKTypa 
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HanSonee 6nn3Koro no BHeniHen MOp(})OJiornn BHna — Lankesteria ascidiae (Lankester, 
1872) Mingazzmi, 1891 H 3 Ciona intestinalis - He nccnenoBaHa, nro TaKxce 3acTaBJineT 

C OCTOPOHCHOCTBK) TOBOpHTb O B03M0XCH0CTH OTHeceHHH oSHapyXCCHHblX H3MH TpO(})0- 

30 htob k yxce H3BecTHBiM BH^aM pona Lankesteria . 

JJji h Toro nToSbi oueHHTb TaKcoHOMHnecKyio 3HaTOM0CTi> yJitTpacTpyKTypHBIX 
npn3HaKOB, HeoSxoflHMo conocTaBHTb HOBbie naHHbie c cymecTByiomHMH npencTaBne- 
HHHMH O CHCTeMe. OnHCaHHbie H3MH B COOTBeTCTBHH C KHaCCHneCKHM nOflXOflOM BHflbl 
HMeiOT pan pa3JiH™H h b ynbTpacTpyKType. 3 to pa3Mepbi aromuTapHux rpeSHen, pa3- 
jihtoh b queue h CTpoeHHH annKanbHbix (JmnaMeHTOB, a TaKxce pa 3 JinqHH b CTpyKType 
3 epeH naparnHKoreHa. IIosTOMy mli cnHTaeM bo3moxchlim bhccth sth npn3HaKH b nnar- 
H03BI OnHCbIBaeMBIX BHflOB. 


Lankesteria cyrtocephala sp. n. 

Chhohhmbi. Lankesteria sp.2. (Simdyanov, 1990). 

X 03 HHH. Dendrodoagrossularia (Tunicata, Ascidiacea). 

JloKanH3anH5i. )KenynoK hKH menHHK. 

MecTOHaxoxcjieHHe. Benoe Mope, KaHnanaKmcKHH 3anHB, npojiHB BennKan 
CaJiMa. 

flnarH03. Tpo4)030HTbi KanjieBHflHbie, (})opMa Tena mchhctch cna6o. MyKpoH 
acHMMeTpnqHbiH, npo3panHbiH, Ha BepuiuHe cnerKa 3aocTpeH; annKanbHan nannnna h 
rnanKan nnomanKa xopomo pa3BHTbi. 3anHHH KOHeu 3aKpyrneHHbiH. flnHHa Tena no 
188, mnpHHa no 50 mkm. SnunuTapHbie rpet)HH Ha nonepenHOM cpe3e MOHOMop4>Hbie, 
nanbneBHnHbie; rJiHKOKa jihkc pa3BHT xopomo; annKanbHbix (})HnaMeHTOB, KpyrJibix 
b nonepenHOM ceqeHHH 3-4, anHKaJibHbix apoK 3-4. IlMeeTcn cpenHnn ocb. 3epHa 
naparnHKoreHa oKpyrJibie, c pannanbHo pacnonoxceHHbiMH 30HaMH noBbimeHHOH 
aneKTpoHHOH nnoTHocTH, pa3MepoM no 1.2 mkm. flnpo c^epnqecKoe, nnaMeTpoM 
13-21 mkm, nexcHT b nepenHen TpeTH Tena, conepxcHT onny aKcneHTpunHo pacnonoxceH- 
Hyio oKpyrnyio KapnocoMy. Jlpyrne CTannn xowHeHHoro uHKna He oGHapyxceHbi. 

JlH^^epeHnHanbHbiH nHarH 03 . Ot L.zonata Ormieres, 1965, onncaHHOH 
H3 Toro ace BHna xo3HHHa, HccnenoBaHHbie HaMH Tpo(})030HTbi OTnunaiOTCH nonHbiM 
OTcyTCTBueM nurMeHTHoro noncKa h CBH3aHHoro c hhm nepexBaTa nocepenHHe Tena. 

STHMonorHH. BHnoBoe Ha3BaHne ot rpenecKoro cyrtocephala - „KpHBoro- 
noBan”. 


Lankesteria levinei sp. n. 

CnHOHHMbi. Lankesteria sp. 1 Simdyanov, 1990. 

Xo3hhh. Asciaia callosa (Tunicata, Ascidiacea). 

JloKanH3auHH. KmneqHHK. 

MecTOHaxoxcneHHe. Benoe Mope, KaHnanaKmcKHH 3anHB, nponHB BennKan 
CanMa. 

,IlHarH03. Tpo(j)030HTbi KanneBHnnbie, cnocoSHbie HeMHoro MeHHTb <J>opMy xena, 
6 onee nnn MeHee ynnHHeHHbie (cTeneHb ynnuHeHHocTH BapbHpyeT); MyKpoH npo3pan- 
Hbiii, oKpyrnbiii, annKanbHan nannnna xopomo pa3BHTa, rnanKan nnomanKa OTcyTCT- 
ByeT; 3anHHH KOHeu oKpyrno-3aocTpeHHbiH. flnHHa Tena no 140, mnpHHa no 45 mkm. 
SnHiiHTapHbie rpeSHH MOHOMop(})Hbie; npHMbie, c napannenbHbiMH Gokobhmh CTeHKaMH 
h 3aKpyrneHHoii BepuiHHOH; rnnKOKannKc pa3BHT xopomo; amiKanbHbix (jjnnaMeHTOB, 
BbiTHHyTbix b nonepenHOM ceneHHH, 3, anHKanbHbix apoK 3-4. 3epHa naparnHKoreHa 
oKpyrnbie, 0.9-1.3, c onnoH KonbueBoif 30hoh noBbimeHHOH aneKTpoHHOH nnoTHocra. 
Hnpo c4>epHnecKoe, nnaMeTpoM 18-48 mkm, nexcHT nocepenHHe Tena, conepxcHT onHy 
SKcneHTpHqHO pacnonoxceHHyio oKpyrnyio KapnocoMy. flpyrne CTanHH xcH3HeHHoro 
UHKna He oSHapyxceHbi. 
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flH$$epeHi|HaJibHbiH ,q h a r h o 3 . OrmcaHHH apyrax bh^ob pojja Lankesteria 
H3 Ascidia callosa OTcyrcTByioT. Ot L. cyrtocephala OTJHmaeTCH BHeuiHeii Mop$oJiorHeii, 
cJia6biM pa3BHTHeM rJiaj^KOH njiomajjKH Ha nepe^HeM KOHiie, CTpyKTypoii aiumirra h 
3epeH naparJiHKoreHa. 

Sthmo jiothh . Bn,q Ha3BaH b qecTb npo(J)eccopa HopMaHa fl. JlHBaiiHa (Norman 
D. Levine) - KpynHoro yqeHoro-npoT0300Jiora. 
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AN ULTRASTRUCTURE OF TWO SPECIES OF GREGARINES OF THE GENUS 
LANKESTERIA (EUGREGARINIDA: LECUDINIDAE) 

T. G. Simdyanov 

Key words: Eugregarinida, Lecudinidae, Lankesteria cyrtocephala sp. n., L. levinei sp. n., Ascidia, ultra¬ 
structure. 


SUMMARY 

The morphology and ultrastructure of two new species of the aseptate gregarines Lankesteria 
cyrtocephala sp. n. and Lankesteria levinei sp. n. are described. The problem of the using of some ultra- 
structural features in taxonomic diagnoses in discussed. 
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Lankesteria cyrtocephala sp. n. Diagnosis. Trophozoites drop-like, ca. 188 pm long and 50 pm 
wide, with rounded posterior end and with simple, assymetric, clear, rounded mucron, bearing good deve¬ 
loped smooth area and apical papilla. Epicytar folds on the cross-section finger-like, monomorphic; glyco- 
calix is well developed. Number of apical arcs and apical filaments - 3-4; apical filaments are rounded 
on the cross-section. Paraglycogene grains ca. 1.2 pm with radial zones of heightened electronic density. 
The sphaerical nucleus ca. 13-21 pm lies in an anterior third of the body and contains 1 excentric rounded 
karyosome. The other stages unknown. In Dendrodoa grossularia , intestine and stomach; White Sea. 

Lankesteria levinei sp. n. Diagnosis. Trophozoites drop-like, ca. 140 pm long and 45 pm wide, 
able a little to change the degree of the lengthening, with a rounded posterior end and with simple, clear, 
rounded mucron, bearing apical papilla. The smooth area on the mucron poorly developed. Epicytar folds 
on the cross-section finger-like, monomorphic; glycocalix is well developed. Number of apical arcs 3-4, 
apical filaments - 3; apical filaments elongated on the cross-section. Paraglycogene grains ca. 0.9-1.3 pm, 
with ring-shaped zones of heightened electronic density. The sphaerical nucleus ca. 18-48 pm lies in the 
middle of the body and contains 1 excentric rounded karyosome. The other stages unknown. In Ascidia 
callosa , intestine and stomach; White Sea. 



BiaieuKa k ct. T. F. CuMdsiHOe 



Phc. 2. Mop(fcojiornH h TOHKoe CTpoeHHe Lankesteria cyrtocephala. 

A — o6iijhh bhu »HBoro rpo^oaoHia (x 280); B — nepejjHHH KOHeu (x 5 000); B — nepenHHH KOHeu (X 10 000); 
r — anHUHi (x 10 000); M — to ace (X20 000); £ — aaflHHH KOHeu (X 5 000); Tfif — (JiparMeHT nonepe^Horo cpeaa; 
3 — KopieKC (nonepema>iH cpea); H — KopieKc (nonepe^Hbifi cpea); r K — $aaa aKaoijHToaa h MHKponopa (none- 
pe*JHMH cpea); 77 — rpe6eHb aninjHTa (nonepe^Hbiii cpea); M — rpe6eHb anmjHTa c ^nyanpbKOM^ Ha BepuiHHe 
(nonepe^HbiH cpea); H. — MeM6paHHaa cTpyKTypa b aHnonnaaMe; AA — anHKaJibHbie apKH; AO — anwKaJTbHbie 
(JjHnaMeHTbi; BMK — BHyTpeHHHfi MeMSpaHHbiH KOMnneKC nejuiHKyjibijJ7C — rjiHKOKanHKc; EC — SaaanbHHH 
cjioh; JlK — jiHnmjHbie Kanjin; MR — MHKponopa; MT — MHKpoTpy6o*iKH; HM — HapyacHaa MeMSpaHa nen- 
jiHKyjibi; nr — <nnoTHbie> rpaHynw; nrjj — naparnmcoreH; RC — noflciHJiaiomHH cjioh; CO — cpejjHaa ocb; 

OC — (|)H6pHJiJiapHaa cySciaHUHa. 

Fig. 2. Morphology and ultrastructure of Lankesteria cyrtocephala. 
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Phc. 2 ( npodo/LHceHue ). 
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Phc. 4. MopcfrojiorHH h yjibTpacTpyKTypa Lankesteria levinei. 

A — o6mHH bhh KHBoro Tpotfroaoma (X 280); B — nepenHHH KOHeu (X 5 000); B - to ace (X 10 000); f - annum 
(X 10 000); M - annum (X 20 000); E -aajmnn KOHeu (X 5 000); )K - to ace (X 10 000); 3 — <|>parMeHT nonepeuHoro 
cpeaa; M — njiaH nonepe^Horo cpeaa; K — Kopreicc (nonepewHwn cpea); Jl - KopTeKc (nonepemudn cpea); AT — 
KOpreKc (nonepe^HMH cpea); H — annuHTapHun rpe6eHb (nonepemojn cpea); O — nponojibHUH cpea nepejmero 
KOHua; SI — nnpo. OcTamHue o6o3HaueHna Taicne ace, mo n Ha pnc. 2. 

Fig. 2. Morphology and ultrastructure of Lankesteria levinei. 


Imkm 



Phc. 4 (npodonxenue). 









